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The Problem Set 

• Space-based systems collect spatially-referenced data which must be 
analyzed, interpreted, and converted into context-relevant 
information which may be exploited for advantageous use to solve a 
problem (Geospatial Intelligence, or GEOINT). 

• At least 3 fundamental processes beyond the technical domain of 
data collection and analysis must function: 

• Standards development processes which enable access and distribution. 

• Communication processes which both identify audiences and account for 
creator and user cognitive bias. 

• Integrative processes which facilitate wholistic approaches to discover larger 
scale problems. 

 

 



Data Standards 

• Data standards must cover: 
• Exchange/transmission 

• Completeness 

• Quality 

• Application area 

• Format/codification 

• Data standards are best accomplished using a consensus driven 
process which results in a modular approach 

• Standards should be registered, hosted by a recognized authority, and 
advertised 

• Education materials required 



Which Standard??? 

https://www.healthit.gov/isa/covid-19 

https://www.healthit.gov/isa/covid-19
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Communication and Cognitive Bias 

• A map is a visual communication device used to transmit spatially-
referenced concepts from an originator to a receiver. 

• Cognitive biases skew how data are both represented by the 
originator and understood by the receiver. 

• Confirmation bias, clustering illusion, contrast effects, framing effect… 

• The purpose of a map and its desired use must be followed to ensure 
the intended message is transmitted.  

• Cartographic conventions and norms are important 

• One size does not fit all – cultural conventions differ globally 

 





Interdependencies of Critical Infrastructures 

"System-of-systems" approach for interdependent critical infrastructures, Irene Eusgeld, Nan 

Cen, Sven Dietz. Published in Reliab. Eng. Syst. Saf. 2011. Computer Science, Engineering 



Monitoring COVID-19 Effects 

• How will illness effect the food supply:  
• Use of space-based imaging to assess quantity of agronomic crops planted 

and their condition throughout the growing season 

• Monitor parking lot capacity at meat processing facilities (how much of the 
workforce is present?) 

• How will illness effect transportation: 
• Number of parked aircraft, trucks, and trains compared to “normal” 

• How will illness effect energy 
• Quantity of visible coal at power plants, assess refinery activities, etc… 

• Big idea – integrate this information to tell an integrated story using 
standards and without bias. 


